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Abstract 
Purpose:  To  evaluate  the  associa on  between  baseline  ocular  variables  and  the  opening  of  the  anterior 
chamber  angle  by  laser  peripheral  iridotomy  (LPI)  in  primary  angle  closure  suspects  (PACS)  using  a  new 
Fourier-domain  swept-source  anterior  segment  op cal  coherence  tomography  (FD-ASOCT). 
Method:  Sixty-six  PACS  eyes  of  41  individuals  were  included  in  this  prospec ve  interven onal  case  series. 
An  FD-ASOCT  (Casia  SS-1000  OCT;  Tomey,  Nagoya,  Japan)  was  used  to  measure  biometric  baseline 
variables  and  at  one  month  a er  the  LPI.  Paired  t-test  was  used  to  compare  the  diﬀerence  between 
pre-and  post-LPI  measurements.  Mul variate  regression  analysis  was  used  to  test  for  an  associa on 
between  baseline  iris  thickness  and  volume,  anterior  chamber  depth  and  volume,  and  lens  vault  with  a 
widening  of  the  angle  a er  an  LPI. 
Results:  The  mean  age  of  par cipants  was  58.6  ±  8.7  years,  682%  of  whom  were  female.  The  angle 
opening  distance,  recess  area  and  trabecular  iris  surface  area  at  500  microns  increased  by  48  to  73%  (all 
p<0.001).  Lens  vault  and  iris  volume  did  not  change.  A  low  anterior  chamber  volume  and  low  iris  volume 
were  associated  with  angle  greater  deepening  by  LPI. 
Conclusion :  Eyes  with  a  shallow  anterior  chamber  and  thinner  irises  are  more  likely  to  experience  angle 
opening  from  a  LPI. 
Keywords:  primary  angle  closure  suspect;  laser  peripheral  iridotomy,  swept  source  anterior  segment 
OCT;  anterior  chamber  volume,  iris  volume,  CASIA  OCT. 
 
 
 
 
 
 
  
Introduction 
Primary  Angle  Closure  Glaucoma  (PACG)  is  a  major  cause  of  vision  loss  around  the  word  and  in  Asia  in 
par cular. 1   PACG  has  the  highest  prevalence  in  in  East  Asia  (1.1% ) 2   compared  to  only  0.4%  in  Iran, 3   which 
is  more  similar  to  Caucasian  popula ons. 2   The  anatomical  features  considered  to  put  an  eye  at  risk  of 
angle  closure  are  a  crowded  anterior  segment  and  narrow  anterior  chamber  angle  which  are  o en 
associated  with  a  small  corneal  diameter,  a  short  axial  length,  a  shallow  anterior  chamber,  a  thick  lens 
and  iris,  lens  vault. 2,4–10 11   Laser  peripheral  iridotomy  (LPI)  is  a  rela vely  safe  procedure  that  helps  reverse 
apposi onal  angle  closure,  thereby  relieving  pupillary  block,  widening  the  angle  and  preven ng  op c 
nerve  damage  from  increased  intraocular  pressure. 12–16   However,  60%  of  pa ents  treated  with  an  LPI 
con nue  to  have  some  degree  of  angle  closure. 15,17–19   Because  the  indica on  for  an  LPI  is  quite  subjec ve 
and  the  number  of  PACS  pa ents  so  large,  trea ng  everybody  would  pose  serious  challenges  and  not  be 
cost-eﬀec ve.  Moreover,  despite  being  a  rela vely  low  risk  procedure,  the  risk  of  cataract  development 
and  endothelial  cell  loss  has  not  been  evaluated  in  long-term  prospec ve  studies. 20–22   The  value  of  iris 
thickness,  anterior  chamber  depth,  iris  curve,  and  lens  vault  to  predict  a  successful  LPI  has  previously 
been  found  to  be  rela vely  low. 13,23,24  
In  the  present  study,  we  used  a  new  Fourier-domain  swept-source  anterior  segment  OCT  (FD-ASOCT; 
Casia  SS-1000  OCT;  Tomey,  Nagoya,  Japan)  w ith  a  high  scan  speed  (30  000  A-scans  per  second)  that 
allows  to  image  the  angle  by  128  cross-sec ons  in  less  than  3  seconds.  We  hypothesized  that  this 
FD-ASOCT  would  allow  for  a  more  accurate  assessment  of  anterior  chamber  baseline  variables  that 
predict  widening  of  the  anterior  chamber  angles  following  an  LPI. 
Methods 
Study  Design 
This  study  was  approved  by  ethics  commi ee  of  Shahid  Behesh   University  of  Medical  Sciences  and 
carried  out  in  accordance  with  tenets  of  the  Declara on  of  Helsinki.  A  total  of  72  eyes  of  43  consecu ve 
Caucasian  individuals  with  PACS  were  included  from  the  general  ophthalmology  clinic  between  March 
2014  to  April  2015.  Wri en  informed  consent  was  obtained  from  all  par cipants.  Inclusion  criteria  were 
angle  closure  on  gonioscopic  exam  by  Shaﬀer  gonioscopic  criteria  with  a  scleral  spur  visibility  score 
(SSVS)  of  at  least  1  in  each  angle  (described  below)  and  age  above  18  years.  Exclusion  criteria  were 
peripheral  synechiae,  an  intraocular  pressure  above  21  mmHg,  a  corneal  opacity  that  would  interfere 
with  the  image  acquisi on,  signs  of  glaucomatous  op c  neuropathy,  and  any  systemic  condi on  or  use  of 
an coagulants  that  could  increase  the  risk  of  bleeding.  Diagnosis  of  PACS,  PAC,  and  PACG  was  based  on 
the  criteria  established  by  the  Interna onal  Society  of  Geographic  and  Epidemiologic  Ophthalmology 
(ISGEO). 25   PACS  was  deﬁned  as  an  eye  in  which  the  posterior  trabecular  meshwork  was  not  seen  over 
270  degrees  or  more  of  the  angle  circumference  on  gonioscopy .  PAC  was  deﬁned  using  PACS  criteria  plus 
PAS  reaching  the  scleral  spur  or  beyond;  evidence  of  prior  acute  IOP  eleva on,  including  iris  atrophy, 
g laukomﬂecken ,  a  dilated  nonreac ve  pupil;  or  elevated  IOP  without  signs  of  glaucomatous  damage. 
PACG  was  deﬁned  by  PAC  and  glaucomatous  op c  neuropathy  or  visual  ﬁeld  defects. 
At  baseline,  all  pa ents  underwent  a  comprehensive  ophthalmic  examina on  by  an  experienced 
glaucoma  specialist  including  determina on  of  best  corrected  visual  acuity  (BCVA),  slit-lamp  examina on 
(Haag-Streit,  Bern,  Switzerland) ,  Goldmann  applana on  tonometry  (model  AT900,  Haag-Streit), 
gonioscopy  with  a  Zeiss-style  4-mirror  lens  (model  OPDSG,  Ocular  Instruments,  Inc.,  Bellevue,  WA) , 
fundus  examina on,  and  perimetry  (Humphrey  visual  ﬁeld  analyzer;  model  750;  Carl  Zeiss  Meditec, 
Dublin,  California,  USA). 
Gonioscopy  was  performed  by  a  trained  ophthalmologist  (HE)  at  x16  magniﬁca on  in  a  darkroom  se ng 
using  the  Shaﬀer  gonioscopic  classiﬁca on  as  described  in  the  following:  an  angle  between  the  iris  and 
the  trabecular  meshwork  surface  of  35°  to  45°  was  graded  4,  between  20°  and  35°  as  grade  3,  between 
10°  to  20°  as  grade  2 ,  and  less  than  10°  was  classiﬁed  as  grade  1.  Grade  0  was  assigned  if  angle  structures 
were  not  observed. 26   IOP  was  measured  twice  by  the  same  ophthalmologist  between  9  to  11  AM.  The 
average  of  2  reading  was  recorded  as  pa ent’s  IOP.  If  2  IOPs  were  diﬀerent  by  more  than  2  mmHg ,  a  third 
measurement  was  taken,  and  the  median  was  recorded.  
 
Swept-Source  Anterior  Segment  Optical  Coherence  Tomography 
The  anterior  chamber  angle  scan  protocol  of  the  Casia  SS-1000  OCT  (FD-ASOCT)  was  used  to  obtain  a 
volume  scan  consis ng  of  128  radial  scans,  each  16  mm  in  length  and  6mm  in  depth.  Measurement  were 
done  in  the  dark  (0.3  lux)  while  the  individual  was  asked  to  ﬁxate  on  an  internal  target  for  2.4  seconds  it 
took  the  acquisi on  to  complete.  Images  with  mo on  or  lid  ar facts  were  excluded.  A er  the  scleral  spur 
was  manually  determined,  the  trabecular  iris  space  area  (TISA),  the  angle  opening  distance  (AOD),  and 
trabecular-iris  angle  (TIA)  were  measured  by  the  instrument’s  so ware  in  the  nasal  and  temporal 
quadrant.  The  scleral  spur  was  iden ﬁed  in  the  FD-ASOCT  image  as  a  protrusion  of  sclera  into  the 
anterior  chamber .  When  the  scleral  spur  was  clearly  visible,  a  visibility  score  (SSVS)  of  2  was  denoted. 27 
In  case  of  no  detectable  scleral  spur,  SSVS  was  graded  0,  while  moderate  clarity  of  the  scleral  spur  was 
graded  as  1. 27   A  glaucoma  specialist  experienced  with  this  method  (MP)  determined  the  scleral  spur 
loca on  for  each  image.  
By  deﬁni on,  the  AOD  is  the  perpendicular  distance  between  a  point  500µm  (AOD  500)  or  750  µm  (AOD 
750)  anterior  to  the  scleral  spur  and  the  opposing  iris.  TISA  is  a  trapezoidal  area  (TISA  500  or  750) 
bounded  by  the  AOD  500  or  750,  the  anterior  iris  surface,  the  inner  corneoscleral  wall  and  the 
perpendicular  distance  between  the  scleral  spur  and  the  opposing  iris.  Angle  recess  area  (in  mm2)  is 
deﬁned  as  the  triangular  area  (ARA  500  or  750)  bounded  by  the  AOD  500  or  750,  the  anterior  iris  surface 
and  the  inner  corneoscleral  wall. 28   Iris  thickness  was  measured  at  2000  μm  from  the  scleral  spur 
(IT2000).  Since  the  peripheral  iridotomies  were  created  closer  to  the  superior  and  temporal  angles,  only 
the  nasal  angles  were  analyzed.  The  iris  volume,  anterior  chamber  depth,  and  anterior  chamber  volume 
were  also  measured.  These  variables  have  shown  to  have  low  measurement  variabili es. 29  
The  anterior  chamber  depth  was  determined  as  axial  distance  from  the  corneal  endothelium  to  the 
anterior  lens  surface.  LV  was  deﬁned  as  the  perpendicular  distance  from  the  anterior  lens  surface  to  the 
horizontal  line  connec ng  the  two  scleral  spurs. 
Laser  Peripheral  Iridotomy  Technique 
All  LPIs  were  performed  by  the  same  ophthalmologist  (NA).  Pupillary  constric on  was  achieved  with  2% 
pilocarpine,  and  topical  tetracaine  was  applied  to  the  eye  for  anesthesia.  An  Abraham  iridotomy  lens  was 
used  with  hypromellose  2.5%  ophthalmic  lubricant  solu on  ( Goniovisc ;  HUB  pharmaceu cals,  Rancho 
Cucamonga,  CA)  as  a  coupling  agent.  A  single  4  mJ  shot  was  applied  with  a  neodymium-doped  y rium 
aluminum  garnet  (YAG)  laser  opera ng  at  946  nm  (VISULAS  YAG  III  Combi,  Zeiss  Meditec,  Jena,  Germany) 
was  used  ini ally  to  gauge  the   ssue  response  to  achieve  patency  and  enlargement  of  the  iridotomy.  An 
average  of  15  shots  was  needed.  The  surgeon  conﬁrmed  the  patency  of  the  LPI  by  transillumina on.  A 
drop  of  apraclonidine  and  betamethasone  were  applied  before  discharging  the  pa ent.  All  LPIs  were 
created  in  the  superotemporal  loca on  between  the  10-11  and  1-2  o’clock  posi ons  on  the  right  and  le  
eyes,  respec vely.  All  pa ents  were  started  on  betamethasone  four   mes  a  day  for  four  days  and 
reexamined  two  and  four  weeks  a er  the  procedure.  At  the  follow  up  visit  at  four  weeks,  FD-ASOCT 
imaging  was  repeated  and  performed  by  the  same  operator,  at  the  same   me  of  the  day,  and  with  the 
same  protocol.  
Statistical  Analysis 
All  data  was  computed  as  mean,  standard  devia on,  median,  and  range.  Diﬀerences  in  preopera ve  and 
postopera ve  measurements  for  AOD  500,  AOD  750,  TISA  500,  TISA  750,  ARA  500,  ARA  750,  TIA  500,  TIA 
750,  LV,  AC  volume,  iris  thickness,  and  iris  volume  were  compared  by  paired  Student’s  t -tests.  Univariate 
and  mul variate  linear  regression  models,  the  la er  adjusted  for  age  and  sex  were  used  to  test  for  an 
associa on  between  the  baseline  measurements  of  the  iris  thickness,  iris  volume,  LV,  and  ACV  and  the 
changes  in  AOD  500,  AOD  750,  TISA  500  and  TISA  750.  The  signiﬁcance  was  set  at  P<0.05  for  this  study. 
Among  all  the  variables  included  in  our  study,  the  nasal  AOD  500  produced  the  maximum  sample  size, 
which  we  used  to  compute  the  proper  sample  size.  To  have  a  power  of  95%  to  detect  a  diﬀerence  as 
large  as  0.10  before  and  a er  LPI  when  the  standard  devia on  of  this  change  was  calculated  to  be  0.15 
based  on  a  pilot  study,  a  total  sample  size  of  64  eyes  would  be  needed.  All  sta s cal  analysis  performed 
by  SPSS  so ware  (IBM  Corp.  Released  2016.  IBM  SPSS  Sta s cs  for  Windows,  Version  24.0.  Armonk,  NY: 
IBM  Corpora on). 
Results 
Seventy-two  eyes  of  43  consecu ve  pa ents  with  PACS  were  enrolled  in  this  study.  Six  eyes  were 
excluded  due  to  poor  visualiza on  of  the  scleral  spur  in  FD-ASOCT  images.  At  the   me  of  the  imaging, 
none  of  the  individuals  was  on  pilocarpine  or  other  systemic  agents  that  could  constrict  or  dilate  the 
pupil.  Data  from  66  eyes  of  41  pa ents  (28  female,  13  male)  was  used  for  the  ﬁnal  analysis.  The  mean 
age  was  58.6  ±  8.7  years.  Mean  IOP  at  the   me  of  presenta on  was  13  ±  2.7  mmHg  and  remained 
unchanged  at  one  month  (13.3  ±  2.1  mmHg)  a er  the  LPI  (P=  0.421).  Mean  central  corneal  thickness  was 
538  ±  29  micrometer  (Table  1).  The  mean  pre-LPI  gonioscopic  angle  width  (Shaﬀer  grade)  was  0.72  ± 
0.41,  which  increased  signiﬁcantly  to  1.83  ±  0.71,  one  month  a er  the  LPI  (P  <  0.001).  
AOD  500  (0.35  ±  0.14  vs.  0.46  ±  0.15  mm,  P<0.001),  TISA  500  (0.17  ±  0.12  vs.  0.18  ±  0.06  mm ,  P  <  0.001), 
ARA  500  (0.22  ±  0.09  vs.0.27  ±  0.1  mm2 ,  P<0.001),  ACD  (2.37  ±  0.29  vs  2.45  ±  0.37,  P=  0.001),  AC  width  ( 
106.9  ±  26.4  vs  119.8  ±  25.6,  <0.001)  increased  a er  LPI  (Figure  3  and  Supplementary  Table  1).  However, 
there  was  no  signiﬁcant  change  in  LV  (0.27  ±  0.18  vs.0.27  ±  0.19 ,  P+  0.761)  and  iris  volume  (28.4  ±  4.8  vs 
28.6  ±  5,  P=  0.755)  (Figure  3).  Baseline  iris  thickness  measured  2  mm  from  the  scleral  spur  was  459  ±  34 
μm  that  changed  insigniﬁcantly  to  458  ±  35  μm  one  month  post  LPI  (P=  0.071).  
The  mul variate  linear  regression  model  found  a  signiﬁcant  associa on  between  lower  baseline  anterior 
chamber  volume  and  AOD  500,  AOD  750,  TISA  500,  TISA  750  opening  at  1-month  post-LPI.  (respec ve  P 
values:  0.036,  0.048,  0.020,  and  0.041,  Table  2,  Figure  1).  The  baseline  iris  volume  was  associated  with  a 
signiﬁcant  angle  opening  at  AOD  500,  TISA  500,  and  TISA  750  one  month  a er  the  LPI  (Ps=  0.022,  0.001, 
and  0.041,  respec vely;  Table  2  and  Figure  2).  For  each  0.01  microliter  of  lower  preopera ve  iris  volume, 
TISA  500  increased  by  one  square  micrometer  more  a er  LPI.  
Discussion 
Our  study  evaluated  the  associa on  between  anterior  chamber  baseline  parameters  and  LPI  responses  in 
PACS  eyes.  We  observed  signiﬁcant  widening  of  the  angle  a er  LPI  evidenced  by  gonioscopic  exam  an 
increase  in  ACV,  ACD,  AOD  250,  AOD  500,  AOD  750,  TISA  500,  TISA  750,  ARA  750,  and  TIA.  Our  ﬁndings 
are  comparable  to  other  imaging  studies  that  used  anterior  segment  OCT  to  evaluate  the 
changes. 30 13,24,31,32 In  contrast  to  the  ASOCT  used  in  those  with  12  cross-sec onal  images,  the  FD-ASOCT 
used  here  can  rapidly  obtain  128  radial  scans  to  compute  the  the  iris  and  anterior  chamber  volumes.  The 
novel  ﬁnding  of  our  study  is  the  associa on  between  a  lower  baseline  iris  volume  and  an  increased  angle 
widening  a er  an  LPI  as  best  seen  in  TISA  500.  A  low  baseline  anterior  chamber  volume  was  also 
associated  with  a  more  signiﬁcant  increase  in  AOD,  ARA,  TISA,  and  TIA  one  month  post-LPI  but  a  clinically 
useful  predic on  formula  could  not  be  derived.  
A  possible  explana on  for  an  inverse  rela onship  between  a  thinner  iris  and  an  improved  angle  deeping 
a er  an  LPI  is  how  a  thinner  iris  might  be  more  prone  to  bulging  forward  during  a  rela ve  pupillary 
block. 33   Two  ASOCT  studies  have  examined  the  rela onship  between  pre-LPI  iris  thickness  and  the 
amount  of  angle  opening  a er  the  LPI:  How  et  al.  showed  there  is  posi ve  associa on, 23   but  Lee  et  al. 
found  a  nega ve  rela onship. 24   Both  studies  used  an  ASOCT  that  uses  a  single-A  scan  at  2  mm  from  the 
scleral  spur.  This  method  is  inﬂuenced  by  the  regional  diﬀerence  of  the  iris  and  may  not  be  an  accurate 
representa on  of  the  iris  volume.  Our  use  of  an  FD-ASOCT  allowed  us  to  measure  the  en re  volume  of 
the  iris  instead  of  its  thickness  at  a  single  point.  Thinner  irises  were  found  to  have  less  collagen  type  1 
resul ng  in  altered  biomechanical  behavior. 34  
The  mean  ACV  in  our  study  increased  from  106.9  ±  26.4  to  119.8  ±  25.6  ml  a er  LPI,  consistent  with 
previous  reports,  despite  diﬀerent  methods. 35,36   Interes ngly,  we  found  that  the  central  ACD  increased  by 
50  micrometers,  not  enough  to  explain  the  observed  increase  in  ACV,  which  has  to  be  the  result  of  a 
ﬂa ened  iris.  It  has  been  suggested  that  aqueous  accumulates  in  the  vitreous  which  pushes  the  lens 
forward  during  a  pupillary  block. 15   When  the  LPI  resolves  the  pupillary  block  the  posterior  entrapment  is 
resolved  and  the  lens  can  move  backwards.  
AOD  was  a  similar  variable  that  was  signiﬁcantly  impacted  by  the  iris  and  anterior  chamber  volume  but 
to  a  lesser  extent.  AOD  treats  the  iris  surface  as  a  straight  line 37   and  is  a  less  accurate  way  of  measuring 
angle  changes  compared  to  TISA  and  AOD. 38  
Our  study  had  several  limita ons.  We  included  only  PACS  making  it  diﬃcult  to  es mate  how  eyes  with 
full  angle  closure  might  have  responded  but  there  is  no  diﬃculty  se ng  the  indica on  for  treatment  in 
eyes  with  an  acute  angle  closure.  The  scleral  spur  could  not  be  iden ﬁed  automa cally.  We  tried  to  make 
the  results  less  variable  by  only  using  one  experienced  glaucoma  specialist.  
In  summary,  our  study  showed  that  a  lower  iris  and  anterior  chamber  volume  measured  by  swept  source 
anterior  segment  OCT  are  associated  with  larger  angle  opening  a er  LPI  in  PACS  eyes.  This  may  aid 
clinicians  in  making  a  decision  whether  an  LPI  should  be  a empted  or  a  primary  lens  extrac on  might  be 
indicated.  
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Tables 
Table  1.  Baseline  demographics  and  ocular  examination. 
Male M  13  (31.7%) 
Female F:  28  (68.2%) 
Age 58.6  ±  8.7 
CCT 538  ±  29 
Angle  opening 0.  7  ±  0.4 
IOP 13  ±  2.7 
Axial  length 22.5  ±  1.2 
 
 
  
Table  2:  The  unadjusted  univariate  and  adjusted  multivariate  linear  regression  for  factors  associated 
with  increased  anterior  opening  distance  
  Unadjusted* Adjusted** 
  Regression 
Coefficient 
95%  CI 
P 
Regression 
Coefficient 
95%  CI 
P   Lower Upper Lower Upper 
∆AOD_500 Age 0 0 0.01 0.375 0 0 0.01 0.249 
 gender 0.05 -0.06 0.16 0.346 0.06 -0.04 0.16 0.257 
 LV -0.09 -0.51 0.34 0.681 0.17 -0.06 0.4 0.147 
 cACD -0.16 -0.72 0.4 0.562 -0.13 -0.28 0.01 0.072 
 Iris  volume -0.01 -0.02 0 0.141 -0.01 -0.02 0 0.022 
 IT2000 0.04 -0.04 0.12 0.35 0.001 <0.001 0.002 0.232 
 ACV -0.04 -0.08 0.01 0.03 -0.01 -0.01 0 0.036 
∆TISA_500 Age 0 0 0.01 0.366 0 0 0.01 0.193 
 gender -0.07 -0.15 0.01 0.081 -0.06 -0.15 0.03 0.19 
 LV -0.12 -0.44 0.21 0.466 0.08 -0.13 0.3 0.442 
 cACD -0.05 -0.47 0.38 0.827 -0.12 -0.25 0.01 0.06 
 Iris  volume -0.01 -0.02 0 0.007 -0.01 -0.02 -0.01 0.001 
 IT2000 0.01 -0.05 -0.05 0.756 <0.001 <0.001 0.001 0.363 
 ACV 0 -0.04 0.03 0.83 -0.01 -0.01 0 0.4 
∆AOD_750 Age 0 -0.01 0.01 0.863 0 -0.01 0.01 0.622 
 gender 0.08 -0.08 0.23 0.304 0.1 -0.04 0.24 0.161 
 LV 0.07 -0.55 0.68 0.826 0.28 -0.04 0.59 0.084 
 cACD -0.16 -0.96 0.65 0.694 -0.17 -0.37 0.02 0.083 
 Iris  volume -0.01 -0.02 0.01 0.336 -0.01 -0.02 0 0.103 
 IT2000 -0.01 -0.04 0.01 0.206 0.001 <0.001 0.002 0.245 
 ACV -0.06 -0.32 0.2 0.653 -0.07 -0.14 0.01 0.048 
∆TISA_750 Age 0 0 0.01 0.315 0 0 0 0.291 
 gender 0.04 -0.02 0.11 0.188 0.05 -0.01 0.11 0.125 
 LV -0.05 -0.32 0.23 0.728 0.13 -0.01 0.28 0.074 
 cACD -0.18 -0.54 0.17 0.305 -0.09 -0.18 0 0.06 
 Iris  volume 0 -0.01 0 0.258 -0.01 -0.01 0 0.04 
 IT2000 0.03 -0.03 0.08 0.325 <0.001 <0.001 0.001 0.173 
 ACV -0.31 -0.82 0.19 0.215 -0.42 -0.83 0 0.041 
 
  
Figures 
 
Figure  1
 
Figure  1:  Anterior  chamber  measurements.  Sixty-four  anterior  segment  cross-sec onal  images  of  128 
angle  meridians  were  analyzed.  Instrument  so ware  automa cally  detected  anterior  and  posterior 
surface  of  the  iris  (yellow  color)  and  calculated  iris  volume.  Anterior  chamber  volume  increased  from 
111.84  mm  3  at  the  baseline  (upper  row)  to  121.34  mm 3  post-LPI.  (Lower  row) . 
Figure  2
 
Figure  2:  Iris  volume  was  calculated  by  summing  up  of  pixel  volumes  derived  from  each  B-scan  image. 
Before  the  LPI,  iris  had  high  curvature  as  evident  by  3D-image  of  the  iris  (upper  le )  and  cross  sec onal 
image  of  the  iris  (lower  le ).  Iris  resumes  a  more  ﬂat  conﬁgura on  a er  the  LPI.  (3D-  upper  right  and 
cross-sec onal  lower  right  images). 
 
 
  
Figure  3 
 
Figure  3:  Changes  in  Mean  Anterior  Segment  variables.  Only  LV,  ACW,  Iris  volume  and  IT  2000  did  not 
change  signiﬁcantly  (p>0.05).  AOD  angle  opening  distance  at  500  and  750  microns;  ARA  angle  recess  area 
at  500  and  750  microns;  TISA:  trabecular  iris  surface  area;  TIA:  trabecular  iris  angle;  ACD:  anterior 
chamber  depth;  ACV:  anterior  chamber  volume;  ACW:  anterior  chamber  width;  LV  lens  vault;  IT2000  iris 
thickness  2000  micron  from  the  scleral  spur. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary  Table  1:  Mean  Anterior  Segment  variables  before  and  after  LPI 
 Pre Post Change  
 Mean  ±  SD 95%  CI Mean  ±  SD 95%  CI Mean  ±  SD 95%  CI % P† 
AOD_500 0.38  ±  0.14 0.34  to  0.41 0.51  ±  0.16 0.47  to  0.55 0.13  ±  0.12 0.1  to  0.16 48 <0.001 
ARA_500 0.21  ±  0.09 0.19  to  0.24 0.28  ±  0.11 0.25  to  0.31 0.07  ±  0.08 0.05  to  0.09 73 <0.001 
TISA_500 0.15  ±  0.05 0.13  to  0.16 0.21  ±  0.09 0.18  to  0.22 0.06  ±  0.08 0.03  to  0.08 71 <0.001 
TIA_500 22.6  ±  7.2 20.9  to  24.4 28.7  ±  7.1 26.9  to  30.4 6.1  ±  5.5 4.7  to  7.4 35 <0.001 
AOD_750 0.52  ±  0.16 0.48  to  0.56 0.68  ±  0.19 0.63  to  0.72 0.16  ±  0.15 0.12  to  0.19 38 <0.001 
ARA_750 0.33  ±  0.12 0.3  to  0.36 0.44  ±  0.15 0.4  to  0.47 0.11  ±  0.11 0.08  to  0.13 46 <0.001 
TISA_750 0.26  ±  0.09 0.24  to  0.28 0.34  ±  0.11 0.32  to  0.37 0.08  ±  0.08 0.06  to  0.1 43 <0.001 
TIA_750 24.4  ±  6.6 22.8  to  26 29.9  ±  6.7 28.2  to  31.5 5.5  ±  5.1 4.2  to  6.7 28 <0.001 
LV 0.27  ±  0.19 0.23  to  0.32 0.26  ±  0.21 0.21  to  0.31 -0.02  ±  0.11 -0.04  to  0.01 6 0.761 
ACW 10.9  ±  0.5 10.7  to  11 10.89  ±  0.45 10.78  to  11 0  ±  0.1 0  to  0.1 0 0.067 
ACD 2.34  ±  0.38 2.25  to  2.43 2.42  ±  0.33 2.34  to  2.5 0.08  ±  0.31 0.01  to  0.16 11 0.001 
Iris  volume 28.2  ±  5 26.9  to  29.4 28.7  ±  5 27.5  to  30 0.5  ±  3.3 -0.27  to  1.35 0.3 0.755 
AC  volume 106  ±  25.6 99.7  to  112.3 118.8  ±  24.8 112.7  to  124.9 12.8  ±  8.1 10.8  to  14.8 13 <0.001 
IT  2000 459  ±  34 451  to  468 458  ±  35 449  to  466 -1.15  ±  2.88 -1.86  to  -0.44 0 <0.071 
†  Based  on  Paired  t -test.  ACA  anterior  chamber  area;  ACD  anterior  chamber  depth;  ACV  anterior 
chamber  volume;  ACW  anterior  chamber  width;  AOD  angle  opening  distance;  ARA  angle  recess  area;  LV 
lens  vault;  SD  standard  devia on;  TISA  trabecular  iris  surface  area.  
